S1 -Sample Preparation
All samples used in this work derived from a single piece of monolithic ceria-doped nanoporous gold (CeOx/np-Au). From this piece, various samples were extracted for analysis by ET, PXCT and FIB-SEM-CT as outlined in Figure S1 . All sample preparation steps were performed in a FIB Strata 400S (FEI Company, USA). The monolithic CeOx/np-Au sample was firstly mounted on an SEM sample holder stub (1) (Figure S2 ), then cut and shaped with a Ga + ion beam to meet the sample requirements for ET (2) ( Figure S3 ) and PXCT (3) ( Figure S4 ). The remaining sample on the stub was retained for FIB-SEM-CT (4) ( Figure S5 ). Figure S1 . Overview of CeOx/np-Au sample preparation for ET, PXCT, and FIB-SEM-CT. Figure S2 . Monolithic CeOx/np-Au was mounted on a stub and cut by Ga + beam. A small piece of material was extracted by FIB manipulation. This corresponds to procedure (1) in Figure S1 . Figure S3 . The CeOx/np-Au piece extracted from the stub was moved to a lift-out grid by FIB manipulation. This piece was then thinned down by Ga + beam to <300 nm thickness for ET measurement. This corresponds to procedure (2) in Figure S1 . Figure S4 . (Left) Customized Cu pin developed at cSAXS beamline (Swiss Light Source) [1] ; (Middle-Right) a small piece of CeOx/np-Au from the lift-out grid was moved to the Cu pin by FIB manipulation, which was then cut into a cylindrical shape for PXCT measurement. This corresponds to procedure (3) in Figure S1 . 
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S5 -Image Processing and Label Analysis
Images were rendered using Avizo 9.3 software (FEI). Default settings were applied for each data treatment module unless otherwise stated.
PXCT: TIFF images of 551 slices of cylindrical CeOx/np-Au were used as the image source in Avizo, which were combined into a single volume with isotropic voxel size of 13.3 nm. A 'NonLocal Means Filter' module was employed to remove data noise. The filtered file was segmented into three bodies: CeOx/np-Au, pores, and the central void. Exterior voxels including surrounding air and 2D frame padding were discarded using a circular binary mask.
'Threshold' tool was firstly used to approximately define CeOx/np-Au and pores. Next, S5 'Watershed' tool was used to automatically compute a suitable contrast gradient between the selected np-Au and pore histogram values with the help of generated gradient image. 'Brush' tool was employed to roughly assign the central void volume. The segmentation was interpolated every 50 slices, followed by 'Watershed' to finalize the results. Finally, 'Lasso' tool was used to distinguish between exterior and pore voxels. Pores and CeOx/np-Au were then visualized individually in 3D via 'Volume Rendering' module. To obtain the values of volume (V) and surface area (S), 'Label Analysis' module with 3D interpretation was used.
Further analysis to show np-Au ligament and pore size distribution was carried out using 'Separate Objects' module, followed by 'Label Analysis' module with customized measurement parameters to calculate equivalent diameter as the ligament or pore size. in Avizo, which were combined into a single volume with isotropic voxel size of 12.9 nm. A 'Non-Local Means Filter' module was employed to remove data noise. The filtered image stack required alignment, so 'FIB Stack Wizard' module was employed. Least-squares method was adopted in this case and the produced slices were then cropped, so that the material body was visible in all slices. Shear angle was set to 36 o so as to correct the viewing angle of 54 o during measurement. The aligned image stack was segmented into two bodies: CeOx/np-Au and pores. Exterior voxels were discarded. 'Threshold' tool was firstly used to approximately define CeOx/np-Au and pores. Next, 'Watershed' tool was used to automatically cover the missing areas with the help of generated gradient image. 'Lasso' tool was used to distinguish between exterior and pores on the first and last slices, whereas the rest of the slices were carried out by interpolation. Due to the shearing correction during alignment, the segmented volume was manipulated onto Cartesian axes using 'Resample Transformed Image' module. transparency. Note the upper left area was discarded due to poor contrast.
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Label Analysis: 'Label Analysis' module with 3D interpretation was used to obtain several values of 'Volume3d', representing the corresponding segmented volume (see Volume in Table 2 ) and 'Area3d' representing the corresponding segmented surface area (see Area in Table 2 ). Further analysis to show the size distributions of np-Au ligament and pore was carried out using the 'Separate Objects' module to cut the continuous volume structure into individual subunits ( Figure S12 ). This was followed by 'Label Analysis' module with customized measurement parameters to calculate 'Equivalent Diameter' as the ligament or pore size of each subunit with the following formula:
From the resulting pore size distribution values, further calculation of pore sphericity was also applied using the following formula, derived from Wadell et al: [2] ℎ = 1 3 * (6 * 3 ) 2 3 Volume3d = volume of the object, A = surface area of the object. The above equation
represents the ratio of the surface area of a sphere (with the same volume as the object of interest) to the surface area of the subunit being measured after object separation. A sphere has pore sphericity value of 1, objects deviating from this value as regarded as progressively less spherical. The average of such distributed values (see Average Pore Sphericity in Table 1) is versatile enough to generally show how spherical the segmented pore is for each technique.
It should be noted that approximating pores to spheres is only one method of pore volume analysis. By applying this consistently for all three nanotomography techniques, any errors resulting from the measurement should be proportional for all three techniques.
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Figure S12 
S8 -Estimated Spatial Resolution of Tomographic Imaging Techniques
The spatial resolution of the PXCT tomogram was estimated by Fourier shell correlation (FSC), as described previously. [3] For this purpose we computed two subtomograms, each of them using half the number of projections with double angular spacing, and we then computed the Fourier transform of each subtomogram. Figure S14 shows the FSC curve in blue, illustrating the correlation between the Fourier components from both subtomograms averaged in spherical shells in reciprocal space as a function of the spatial frequency. A spatial frequency of 1 corresponds to that of a single pixel, which is 13.3 nm. We then compared the FSC with the half-bit threshold, shown in red in Figure S14 , which is analytically obtained for a signalto-noise ratio of ~0.4 over the whole image, and has been proposed to be an appropriate threshold for comparing two subtomograms in tomography. [4] The point at which both curves intersect can be interpreted as the spatial frequencies that can be reproduced with sufficient S12 signal to noise ratio in the full 3D tomogram obtained from all projections, and this can then be considered an estimation of the isotropic 3D resolution of the full tomogram. In Figure S14 this point is at 0.59, corresponding to a half-period resolution of 22.6 nm. Figure S14 . Estimation of the spatial resolution of PXCT by Fourier shell correlation.
S9 -Supplementary Movie Files
Movie files of the 3D renderings produced by PXCT, FIB-SEM-CT are included separately. 
